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©Hi K A B$Il«£^tt KJl*«f*EB*«lTB2*5^- 
©ft s A « *t f£ *V3£ 



« « ■ 

ft a ©** 

• IIIC«tfi«VA7f k © ■ s s 

©cONAHtf BMV RNA»JtlB«lfif 
* til** fc«»* B M V RNA30CDNA 

ti^ttiiiteu^T, * a © * y * 

IS It ft f J A C B M V * R N A 1 R ff/X « 2 

B2aiexttlt<. BIIIBCIH 
BMV RNA3««lt*£"*' T ' * y 

KOIBS. 

(9 ICcONAtf . SiScONA O < tt 
3' *«#«*««C**«»o c D N A ?** 
■ *« 1 SU2EIOI1S. 



M) •/>ChDBCllft47nt-i-t 
BMVORNA3 cONA»646'5>*-f 
«?T, BMV RNA3JHieiH6?«* 

iiCB-i«iifae* , M7fK«5»iafif 

teHittf l%BM V RNA3«Jlf*l 

5 * ? * - . 

s a * a i x b 2 si © s a 8 c * « * * * » 

©, ■•■•♦Tllll47nt-*-*ff*- 

$ji-»-|C, BMV RNA1. 

CDN ASSALti»»»i»S'<<'*-. 

O ieeDNAtfSificDNA£Utt3' 

(7) ■ *« S X tt 6 B« ©* 9 9 - T» It C » * 

nitiiiB. 

c ««±©«b»»] 

AS?'f*J7flAt»-<«9'f*' 
( broieiosalc viras , RTBMVi^? ) © » 
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*«**JftLTttft fi<t>tC£t'Tft*2fctfES 

# 0 c n a am s £ 4 * * & # & c a * * . at, 

« A tf , */^f1f-f^^-r^^ (TMV) tt » 

{ Takatatsu 6, ( 1 9 8 7 ) EMBO J. 6: 
307-31 1) . »9tffiTt«fiBHT. 
TMVttl «IRNAC4«9li01&f tft-A 



tt|TU2nT*J9<AhlquistS. (1984) J. 
Hof. Biol. 172:369-383), RNA1 

* a $r A, h > (K0> ) 13-Kl/, RNA2U 
^S 2 8 6 5ttlT2aS6« (»?I94KD) 
*3-KUT«0. 1afic?2aaa*tt«M» 

e m v r n a um*mB<PT , c vmmm 
& * x * ( + > ft»6 < - ) *ic 
d*enfc (-> it«9tux < + ) fl#*a 
cfti*n*e:«i9iiT^», - a, « n a 3 

tt ± S 2 1 34fllT3aldI (»f 134 
KD) ft P * tt & & Jt (»?I20K0) «t> - O 
Olfif lit R N A 3 * £ 

R N A 4 tt & ft 8 769ITRNA3 *Bff * 

i^RNAtftt), RNA4 ttff^ IflifTR N A 

3»66&3n«(AhlQCiist6* (19 8 1) J. 



^¥4-121200 (2) 

IMiCJ: V TTMVlHOMIIItfei( 

- » % BMVO, Tat^-fji,^* { brofto 
virus group ) C|L, 0»Clt^<0« 
l*ttfctfil|«)'fA'aT«4. BMV y 
./ A tt 3 « <D < + ) «C0-*«RNA*6fc«5, 
»?i©**^^0»8lCRNA 1 , 2 ft 3 
i: ^ tf n T ^ i . JSC, BM VCtttr^y A 
RNAifftfttftRN A4*ffit^ (918) . 
cnSORNAtt, a 8 ft 2 8 niOD 
RNA1*t72ttf nfimifcT, RNA3U 
tt^Cfi^ntPA ( lane 5 * < 1 9 7 4 ) 
Adv. Virus ftei. 19:151-220). 
BMVC2«*tfa«jBftC£*«aj|Btf*< % 

en, j»^ii»niRit0i}ii^T 



Hoi. Biol. 1 5 3: 2 3 - 3 8 ) 9 f Qlltt, 
RNA3 <+.)■* 6 ( - ) fl0ft«*n. C<D 
<-> «<Drt»*6RNA4 ( + ) IK«?n 
*C*CJ;$Ct#*5frCfcoit (HiflerS. 
< 1 9 8 5 ) nature 313:68-70), 
Ahlqul$t5tt. RNA3»6^1SdRlfi? 

*©*»C^o^A7x-a 
-^7tf^h7>^7i7-t (CAT)lfi 
?tlALfcliiRNA3*RNA 1 ft IF 2 fc 

tA'OCATtfftXr^cKllAtT^i^, 

tt*o£<AblQu»st6* ( 1 986) Science , 
231* 1294-1297). * ft « « tt , J 
ecinfcttSfttRRf ^<BMV16?f 

BMV0A^^-4«)f8CfiivTe, BMV 
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HiRNA3tRNA1»ff2*fi6tXi»7 

ft, ft?T, BMV RNAtcONAtl, I 
fiM£H*«ISnillUfci»iRNA 
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(3) ±EcDNA#% SificDNAfKtt 
3' ***»Ri!«C**e»0 c 0 N AT 

t4) Y>t:hD»cli«ft7D«-^-fc 

BMV9RN A3 cONA*5ft*^^-T 
*oT. BM V RNA3#«ie«lfi?«4 

inu-itna«)*^7f kciius? 

^iftiltllitBMV RNA3H1US 
* * * * - . 

BMV RNA1, 2XB3C 
cONAtlAl/fcll»l*»B^^^ 



Hia¥4-121200 (3) 
H * © 2 > • CVmS , O^^RNAtf^lC 

€ & OD L ■ ft £ «> * * 8 U , * © IS £ . 1 a & Tf 
2aldX (BMV RNAlSB)l)«»tfl 

* s n a <fc 3 c , *>^ji/^^yA*at«^*^& 
[ si^ik ] 

(1) m^ni:BMVORNA1Sff/XB2 
(DcDNASffBMV RNA**$£X2&? 

**B»;lfcfi*ilBMV RNA3«C0NA 

7fKf»«t*i:t«»ifct*!Ky^7?K 

© iBcDNAJ^SIficDNAI U<»3' 

* m * m W « * IC^Jtt»OCDNAT*ftSI 

n fc it » «fi. 

<t> BMV 

* & 91 C * T * «ffl*n*BMVtt„ )KBQ 
A T C C < AierJcan Type Cul cure Co Meet ion) 
CATCC*66*lrT»fc*nT***. 

±EBMV©yyAtt* JIBC^LUH 

1H<DRNA1, 2 & , X tt * 3Tfit), «fi 

* ti fc R N A 3 3 * * SB *y*:7*K«>«fc 
lfi?IC^oTili$n« tt3' 

(2) i>mgiffiO»-^g 
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BM V RNA,RNA*aS8I^LT^tt<0^ 

■ *a?RNAi. 2&v 3 ztimnmt * . * 

nfn^BMV RNAOfilSDNA 
(cDNA) oaatt, ££®3l&7ftfE&e€- 
*! B b T fr £ 3 C £ # "C * * < AhlqaistS , (1 
984) . J. Mo I. Biol. 1 72 ; 369-36 
3 SatDrookS * < 1 9 8 9 ) Hotecufar 
CJonln? 2nd Edition . CSH Laboratory Press . ) 

* S « C I? ^ T , BM V R N A 1 ftff 2<D 
cDNAtt, Hi*ffl^^-i:i^6n, 
ilifi^TRNA 1S?2, « * v> m a & cr 
2aSfiIH«2n*, BMV RNA3<D 
cONAtt, **m&K3$#m*<Dm*J1T* 

Koiii£7i:i*«i6n, a a a a a t * 



»BB¥4-I2l200 (4) 

*rW*a<D*1l«fi*afc*, If^y HUTS' 

Ttt, «2HC$U|-g(pBlCBR^^ 
* - ) S » Z S (pB I CBMR'S**-) Ct> 

5£ £ $ 1 a***Mi2aaR«i«$fi»**#, 
a~SA?$-tt. BMV RNAQ5' 

V3> *a<D££&*a*e«*£*?*. * n 

t # C T . i:ff^^-B, 55* * 5 ' * a * 
■«***»^, 3' Kfl R« C ** £ 

*O.BMV «lf|R««tt % 
aKtt&C <-) **5 < + ) IQ^ftcei? 

ao^acaa-ea*. 3' *a*a 

< + )**5<-)a©a*<D 

* c * * * * , iKicKitiff^^^, a - 



fi^M-*»^Tliy;AHCBMV RN 

t'^ciiu, a*:a*6f7fct)n*. - 

RNA03' it«^^cDNA$$AU«^, 

5? tt fi £t>na»s*£>* * a . •> -r * 
3J&iscLa»«>£ftc:a*ae&(x?£*ji£ 

BMV RNA1fta2,Xtt«a*RNA3 
«cONAm»IBMC«t^6DNAC? 
RNAI»J>7-i?Ci:oTttlJnt70f. 

* 6 * P . C<DJ:nil|fii|>rllD47D 

^-^-Arj^r-SS-^fcbTtt* * !J 7 9 9 
-ttf-f^^-f/u;* ( caa I i f lotar aosarc v* ras* 
ttTCaMV) 35S7Dt-*-&l?CaMV 



«**-S*-*-a*aa. 5' $a c a a & 

7aa<oaaa»«nosaBMV rnaiu 

«»l*€»fcft^Ct ( Jaada 5 , ( 1 9 8 7 ) 
Virotooy 1 58 : 259*268) «6^tC« 
9 T ^ « fc « % IIIRCIAtltBMV 
RNAO«iScDNA9BAI?tlCB9il/j 

**fc**fca&ctt* c d NAQ>a?na&* 

BMV RNA05' **tiE»C-fiatf4e 
CaMV«)35S7af-^-t)|^ 
fc*S, C?BttA«)f CTXeBMV RNA 
O8^Ic0NA*IAtfifc»C, CaMV 
35S7ot^.«i^» fi c»ft«I»« 
«IHAltCJ:oTf»*«^ftC?tJt^ft 

aaaa siifii s t u id * a a o . 

BMVRNA«>cDNA*¥»*afcUfca5» 

m a <o * < t a c a a t * . 
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( Ay robacter 1 ut ruaef ac lens ) $• ffl fr* fc M ft # 
KIHHTU^ y-7xv>t?a (Horsche. 
(19 8 5) Science 227:1229-123 

i ) tf«fc-fic«ffl;sn*T i 7 5 a s k c « 

vJ r ft ft « 0 * C(D*««)i*C*?T, 



toaefaciens P g £ ft ft 4* / A4>CftATSS 
( Basterfc , ( 1 9 8 4 ) «»n. lev. Plant 



Physiol. 3 5 : 3 8 7 - 


4 1 3 ) • T i 


7 7 




K * ft 




ttXtt, It 


A-f 


* y 


- *C ^ 


*-ft#J£<fl^ 


6 n x ^ a . c 
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T I 7 




N A * 9k U v 
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« At 
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T i 77^5 


T-ONAf S 
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y - * 
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ft *\ « © T * 


* . 


A -f 


* y - 


>t 4 - i ti A. tuaefac lensr $ 


*■ 


ft T 


*«* 




& * . *nf n 


© 7 


P ^ 


- * - 


, BMV c D N 


A A 0 * * S * 




- T 


ft* * 


n^DNAtt, A 


■< y - * * * 


- * 


© T 


- D N 




n , ft it ft * ft 




* - 


US 


* n * . c © * ^ 


&ftftfcftftt 




- * 


Oft » 




si - > 5? > . 






* is 4 






A 3 




* * , 


$r -f x ^ *C - A * 




fill) 


Cftfll 




tuaef ac lens* 


m ^ it * 



hD#-l>-?/3> ( el ectroporat ion) St , y *K 
y - i» ft £ , v49a4>9x9pBy* ft ft ft 
ft^flDA-x****^ (particle gun) *ftfr* 
* A W ft T ft 9 * » ft <D ft ft tt * ft ft . fc £ * tf 
*ft, h0*O3*, -r *ts*. 

RNA 1 H(F20cDNAtSAtX*«i*l 
B4>Ttt$IS(«t$ol a&tf2aftfi»tf$ 
x©«BT*t«sn*. oao* ^J=n»l 

(|12Hf 2) . X, if 
cONAtlAl/fcJ^IflllBKHilffl 
^^^-IB^T ft ft *RNA3XttRNA30> 



«Ba¥4-121200 (5) 

T-DNAH*lv i r ftft € »o T i 7 7 * 
5 K * * * * L. tuaefaciens ft B <p c 9 A L . 
8^ tuaefaciens g Siftfttttft^nii, 
V i r&tt®BSC<t?Tt 81*^C^(DU 
»8ft*0NA*d^T-DNAIi««iy^ 

A^ciAt^. *<&*©£»<Dae?«Att 

J/ a > < el ectroporat ion > ft v y # V - A ft & 
V^a^V^i^/a^, ft*>fiHA><DA-T 
4 9 At a y (particle gan) »S^tttn5Cip 
UfcBttfCJ:oTi, aft*£t>*<&ll*fi>5 

□ T -< S> > . ^^^hyj'VKDlBtfl^&C 
£ tf Hi * * * IXIHtttt, ftS<D«»T«»b 
X * * 2 » ft * * * * ft ft > d5C«»C«i;T 

^£E0(b*fctta'&^fl:*fi : ^^- o t « ft 
*A,*>*ftflLfcftft*?*#fcft*«Ttt** 

fi* *« * tC * ft ft * * ft * * * # C B , 8ft 



cDNA**A-T«»* 6t<ttt**RN A3 
JtttRNA3^«ntf, R^Ii*«fi« 
Tt4nt^*1 aft02aifi«Ol?Ci 
0, fi»iRNA3XttR N A36»6ll»i 
RN A4XURNA4 tfi^^n, ft ft * R N A 
4XttRNA4*S*ft<D«R«ft** , Jftl'"C* 
fta>ftft©4***:S#y*7*KXtt*»S6 

(4) ^jjt BMV RNAatg^H -qi 

1 

* ft ft IC fi ^ X , ftft<0<feft**C**KU*7* 

ft, ftft ft C * •? * RNAfcUX 

BMV RNAtOtf hP»IC6Jlt*CB 
DNAtt*RNA#y*5-tftf*3*"Cfc&. 
DNAft RNA#U^5-t?CttT7RNA* 
ij * ? - if % SP6RNA#y^5-tfft<r*B 
IRNA#'^7-if«tf$i*nT^*. 
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{ 1 9 8 3 ) J. Hal. Viol. 1 6 6:4 7 7 -5 
35>«J>t'fc<r>ehQBMV R N A 6 * * 
«>V*aRNA«>5' 

Stt«l*tiCirf«&?nx^* ( Janda 6 > 
( 1 9 8 7 ) Virologyl 58:259-262). 
* <*> fc « . »4fitB-<05' £«0&SCJQft 

tt, CDNA05' %1^6EltCi?tfRtt? 
n*tf»8ft»M«X, 

fc L * B M V RNA<*>5S£RcDNAft»A* 

* . M * IT * 2a4>3iaftfr5**djft*'J 

:J*9l/*?Kd ( CTAGATGCATATA6TGA6TCGTATTA 



»B3¥4-12i2dO (6) 

ATTTA ) 8»d ( AGCT JAAA TTAAT ACGACTCACTAT ATG 
CAT ) 5 ' «7 3 ' *«^y>B<tOfc«7- 

KW * C 5 ' * S C H I n d I m ft , 3 ' $ « 

c x b a i»fi«jmi,T»^ dec. on 

ttja*6< + 4>«>tt«C N s I I » tt € 8 O 
T 7 70 t-^-$^UL, COj:ndJT7 
7ot-^-tpUC1 9 O H i n d I / X b a 
I»ttClAU|?^^^-pUCT (I3B) 
PUCTC N s I ig|«^lfT4 
DNA*y*7-1f**ftfT*V^ T77Df- 
* - <D (+1 ) fin(Dfllf|£l (-1 > ft 
fl)«I»T?|*i*||*$tt, BMV RNA 
c D N A ft3fcfi_n_a B i /£_Cjo r u, 
N s I I«yiS9T40NA4C'^7-tflll« 
E c o R I©R*fjfcofcDUCT«t>*KK-*5 
^*?a>k BMV RNA3<DC«^?$ 
-pBTF3tfli$n* (K3H) • 

ilitBM V RNA3l?^^-tmt 
*fc»0«HtbTttpBTF3^^-tf«ffl 



? n 6 . DBTF3^^5r-B % I4BOII1R 

*aacj:0*ft-3tt£n«*«>?«*. * a t> 

BMV RNA3 c D N A JBt * ■ ■ <D * £ * 
-T»*pUC^^-«)lfi?US(?NM 

s t u I *iiii»i»«ic'j>j&-i 
T S a c IMIIItSI 

» ft c ■ * , Sac I ✓ s a c 11^ ( * 1 
4 78-1 782) H0l*tl77Yy-^ 
a>c*oTpBTF3 (Sac) 

PBTF3 (Sac)A>©»*DNABfr©» 
A tt * ATQi«HttDK>et<D4»C<f^ 
XONAIS*!!!^^^ - O H I n c I - 
Sac IftfcC«AT*« PBTF3 (Sac) 
14 * - H i n c I - Sac I»ftC*J*DNA 
* • A * * C U % ■RH»3F>*C H f n c 1 

3 « c IMllI«)I8ftft»o»IDNAI^ 



ftftlt*ntf*l*. ±BOJ:3CSHt 
HIL^IDNAI/r^ PBTF3 
(Sac) *C ? * - ft H I n c I , Sac I Ttt 

i?«l«>£lC«toXtt, IIU6TF 
3 * ^ * - ft E .0 O R lTBIt*cUi:oT 
y;7-»0NAO8*ICUTIIfiHT|l|^, 
ATP, UTP, CTP, GTP. *t>77^ 
D $r ( m 7 GpppG) > T7RNA#y^5- 

RNA ft^lfttt^. 

<*) 1 aftff2al6Mft^t t^tllit 

7Dh77nc^e «M7»Kg)^ 

i«jtR N A3/P6RNA 4 tf l¥? 
n * •ASfl&ONAVftfCa-KSnfc**;'* 

6llljnfc70h75^M:, 4 > t: b a c± 
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C^)J:-5^*€»«fi4>Clll^RNA3€ 

* * * n tf * aci5f iiiB + Ti nx^ 

RNA3^6llilRNA4rff ??n, »A? 

^-^tf£i?nr^ftc^tf> - « ft c * t> n 



« © £ 8 T tt , »*DNAttBMV R N A 3 <*> 

««iBMTl8&^RNA^:UTC¥?td^, 

16, SJio^vtrhaftct actcbm V RN 
lft^RNA3C$A?nfi 

*tttRNACfi|ft67>n>^RNA^fi 
& * , «llfi«T7>ft!>;RNA^^lC 



T * « . 
t SttM ] 

s» ***** is n-u :nBci£?n4^H<D 
r tt ^ v> . 

bmv r n a * * * - a xf m a 

A. BMV RNA1. 2Jff30cDNAfl)#« 
BMVtt, ATCCBB**ftm^fc. O V * 
>lttJttCtt**A4? < Hordega vqlaoaro L. B ■ : 

( Oxuno 5 % < 1 9 7 8 ) J. Gen. viol. 3 8 : 
409-4 1 8) CJloT^-IA';!? tlftt, 
itBM Vefl^fOht^ h&CfSDSfcfc 
TT7iV-^ttlilt3-4BI0IO, X * * 

x-ta-jo«. x^y-^ttaefffr^RNA* 
a * . 

• 6ntRNA(Dii»5« a*»*«ajS7 

ifa-^»fitt«€ffl^fc#«a (SaibrookS* 



(19 8 9) Holecular Cloning 2 nd, CSH 
Laboratory Press) c ^ 0 , R N A 1 , 2&93 

* * n * n a fc . »6iifc*RNA^6, £ a o 

35 & ( Ah I qui fit e . (1984) * J. Hoi. 
Biol. 1 72 ; 3 8 9 - 3 8 3 ) Ci^TRNA 
1. 2 43 * 3 <D £ £ ft c D N A * » » b P U C 

p B B 1 i 26J;a3TA«. P B B 1 . 2»i 
3 tt * 36*acDNA«)BMV R N A 5 ' * 
« C fi 2 * * »tt C S_n_a B 1 » & * 8 * 3 ' * 

• OQTCTJIC E c o R.I«f»9T^*. 
I.BMY RNAtK^-Oi»i:B!ktt 

RNAO-rvtrha^jfi 

B-1 B M V RNAi?^H - (OBTF1. 
2 & 0 3 ) © II 

BMV RNAtryao»Cfi«UCtt, 
0NA»»RNA*'J^-*^flI^7««. 

SP6RN >7-1?&tf ^1 

«RNA<C>;*5-1!9tfmK*ftT^*#* * 
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f Slt^WtftT 7RNAUCU ( OunnS > 

( 1 963) J. Ho I. Viol. 166:477-5 
35) ^ffl^fcY>tThDBMV R N A G * » 
^ fi ffl I . 

•>^*a.RN AOS' $ff<0tt*®ft£tt;* 
U^RNA(D||t»l9i9IC«^T^ffi:lB 

t«L^tf|ft3nx^« ( Janda 5 , (19 8 
7) Yirolooy 1 58 : 259-262) . * fc 
A, »£ffi*9-©5* %«OflIC9H *fco O 

GONADS' *tt»5 iE*IC t?#|ltt£nfe 

« $ s $ ^ * «->t, «¥w«ia€^»*«iftb, 

B M V R N ACjEific ON At lAt* fc» 
T 77B : t-$-0>C3lltt&£lftSBj|lB 



»ffl¥4-121200 (8) 
DN A^ffiSI (Applied B iosy steasfc € r A> 
38 1 A) ^ffl^T, 210)3 1 ftl»6««^ 
VJ?^l/*fKd ( CTAGATGCATATAGTGAGTCG TAT 
TAATTTA ) &tfd ( AGCTT AAATTAAT ACGACTCACTAT A 
TGCAT ) *S«Lfc # 7 « . «ttCttoX 

K b fc * y ^ 51 * U * K £ K C 1/ 200 » ft <0 
2N HCJ€-tt^*«Lfctt, NENSORB 
2 0 < Du Pont it H ) CSttbTRfiefr^oJt. 

tA7Yf^^SB) % 2 4 4) A ft 
< O . 1Mh'JX-HCJ, 10 iM 
Triethy laif ne (TEA)* 1tH Na 2 - 
EOTA) , PH7. 7) UoTi7AO?ilt 
*fr& o . * >7*C 1 . 4tf»/«t08l 
O^V>tTEAeiH5lfc^Ot»7ACfilBU« 
ft***. 6-9rfOAl&93rfiD^>Sft 
*tJd7A«lit»U*, 4 0 0 /ti<D50Xl 
* / - * ( « « , i-A^-f-F****) C J: D , 



3' 3fe*£«J>RfcL*:.*fct>5, 1 i <D * 
ll:f*0l/*?K(1xi»/al), 2 0 u i 0 *\ 
0 a* ATP, 20^ifl)1 OX*t-«l« 
(500 aH hy^-HCI, PH7, 5, 100 

• H M O C i 2 , 1 0 0 iH2? h-Jl 
(OTT) ) % 4*i<DT4*<;5l*l/;f*K* 

t* ( 4 unit/ * J , saiftR) fttf 1 55 
tfiO^>Sl*H(?fi61t37t, 1R 
■ fi IS 3 * * *y=f*£U**K<Dy>ftfc$fT 

• o fc . fifcft . 65t, lOftBOftnsc,* 
olBlO^fiftftffi^ofc, K£ft t 7 x ./ 
- A/ » ft 2 S % 7 W-^/^DD*Jli»||i1 

• 3 B t fi ft ^ , *<&«METC30-40»B 
ft** fi 15 ft * c & ft * * r A/ x - x * 15 £ 



CO£Jb~ft*NENS0RB20A7AC&Ett 

n»/rftftU5CH*CBiU, Uft <Dft 
ft C tt K U fc . 

^llT77Dt->-tft«bfc. C^7Q^ 
-^-B»«T7ya^-^-CE)D>t»>1f^K 
WOttCS' *«CJHJL£1<J B»tt. 3' *fttc 
X b a Ifftt**UUT*** £ 6 C , ft tt 

A * S ( + 4) OttftC N s I Ilftf Ho , 

1-1-2 *?***-PUCT'V«>BMV R N A 

OX^ftcDNA0)IA (138) 

ft*T77Dt-^-f puC1 9© H I n d 

B / X b a ItttCIAbl?^^-DUCT 
( ft 3 H ) til ft L fc . PUCTC N s i I * £ 

CFT40NA^'J T 77 

<+1)tt*T ft ft * » £ O 

< - i ) ftft»?*ft*ft€**s**c:* 

* T * S . PBB1. PBB2. pBB3tnf 
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tiflDBMV RNA5££ficNDA*£<? 

S n a B I / E c o R I W ft t . N s I I W *r ft 

VT4DN A'^U )t7-t?fil« Eco R I 

BMVRNA1, 2fiJ:tf30i?^^- 

PBTF1. 2 ft xf 3 * * u * nm* o fc . 

*-2 «»«RNA«r/ehDdJt 

RNA1, 2Jl?3«>nf nOSIScONA 
tflA^n, «8C v 8*lcDNAOtCTI 
C Eco RI»tt##****9***- 
pBTFK 2&tf 3©f nODNAtftft 
t^OAlo^lSt ( SaibrooKS , ( 1 9 8 9 ) 
Holecular Cloning 2nd, CSH Laboratory press) 
C«fc^T»Wbfc* tn?n(0llllDNA3n 
E c o R IT«)I«, 7x/-JI//^OD*JI/ 

a n a e fr ft . 20»9«tRNAt*ty7 

16. 8 *i J . 10«IO5XIfif 

1 ( 2 0 0iKhU^-HCi (PH7. 5) * 30 

RNA1 %l 2«J:tf3cDN A^tft^ 

* & & a u , fnic9i<DZXSllf s ( i o 

OiHhV 7-y>i (P»8- 0 ) , 5 0 0IH 
NaCi, 10IH EDTA, H(W/V)^ 

Ta5*3r*A*»<o±cit<<i-*7>4rA <6 

00)t9^a) liO^tt, 5-1 OtfUDSi 

5TJO^D-^f t (8, 000 10X ) T 

W* u fc * c a, Mflbfcfcft* 
«9<**-pBTF1, 2&tF3©*¥*ttfll 

C-1 CaMV3 5 87Qt-*-«)«5»»a^ 
(DMRllBIBftOl A 

R«lfiAC.»«t«DNAffi»RNA«U^ 
^-1fC*oT*»3n*-70*-*-ftff*- 
U-^-OICBMV RNAOS4fi 
cDNA *"» At*:UK»fc. 7a*-*- 



WBT4-121-200 (9) 
■H M g C ! 2 > 1 0 iH Soeri'tdine, 5 0 iH 
NaCJ) , 5tfiO100iN DTT, 1 . 8 
^i©DNase/RNase7'j-^iiii?^ 
75X2. 8*/*) , 2 - 5 u 1 <D 
R N a s i n (40unli/at) . 2. b u l <n 
10 iM ATP, 2. 5tf OiH U T P , 

2 4 5 ^ 1 O 1 0 iH CTP*0.4tfiO10 
■H GTP«*CF5tfi©5 iH* v v 7 y + u V 
( m 7 GPDDG) * < B t? fc * , 1 

RfcSttfc. 1 « B ft , 35C2Mfl)10iH 

GT P« 1 /iH0T7RNA#'J>7-1?€ 

2D3t, 37t, 1*BRfc**fc.*«)tt, 

1 . 3^iODNase (1unit/*)£J!na.* 

37-C, 1ISIfil5a.»fiONAH0U. 

C0!>gJBtt*7ry-fl//^DO4?A^AfttF^O 

D*ii/AT^nf m sr^Bii, 20« » © 

1 O jU I Oil* ClIU. 

tUTtt. i?88ttflaV7o^ 

* * « b T , CaMV<D35S7Dt-*-*S 
fc . * *: * 5' **K:*#ft7«SM<DSSK« 
€ftO»*BMV RNA«tt«*t6*€>5fcft 
^Cfc( Janda 6 , ( 1 9 8 7 ) Virolgy 158: 
259-282) >*«S*ICftoT 
MftlGClAUBMV RNAOS4S 
cDNA(DKAI?IIC*IIH)ttUU 
Ctt, c D N A<DC9»5&ia€ B M V RN AO 
5' 3fe « t J£ m C * * ^ * 

«¥WttfiOt<T*CBMV R N ACSEifi 
cDNAflAf (tftiC, CaMVfl)35S7 

c-2 *fc«*»*«**»AK ( m 5 s > 

CaMV CM1841«<0 3 5 S7nt-^ 
SI ( 7 0 1 6 - 7 4 3 4 ) #DUC18A»fl) 
*yy>a-E»fttFCaMV C M 1 8 4 1 * 
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<035S*-S*-*-«* (7436-760 
6) QftlkCRopCAM35*Ht*fc. 3 5 S 
7Pt-5-a«0)-*iDNAf a«T*fc«l 
C . PCAM35 to P s t I / Eco R I ft** 
P U C 1 18 to P s t I / E c o R ISftCIA 
b , PCAM35EP*ft»Lfc. PCAM3 5 
E PT^IIM V 1 1 84»€^li»l, Ml 
/<-77-5M1 3K07«flffltT'«l 

IHU-«IDNA(Di;iKfii:3lffiO^ 

ntfFd ( GTAGGCCTCTCCAAATQAAAT6AAC ) % 

b - i - i ca^fc nmv&f&BLV iiib 1 

ai<D-*«DNA ( 2 0 a 9 / i ) * 1M 

0 0 1 © 1 0X7--U>^IIS { 2 0 0lNh 
•J^-HC J (PH7. 5)» 100m 
M g C i 2 , 5 0 0 m NaCi, 10m 
DTT) , 1 7 8 ^ i (D«i*« 1 . 5aefflx 7 



Hia¥4-121200 (10) 
? fc ft , 7»«2B"C*»U, - $1DN AC 

ft, 4 0 u 1 ©Xlenowftft ft { 1 0 0 iM h y a - 
HCi (PH7. 5) , 50iH M 0 C i 2 , 5 0 
•H DTT) » 20tf iOdNTPIl 
(OTP, dCTP, d G T P , d T T P * n 
f n2iH) , 1 0 0 1 <D Ktenow Fraoient < 4 
unit/* ) RU 1 3 0 U i 0*8***) * , 22 

. 5ftft<&»*&i6*f7fc^,&«*y;*5t^ 

U*fF«7H?-UTfi|«ft0NAIt 
U fc . & B ft , 7i/-JH)«Sff7i y- 
*/?aci**Afla, X*JUX-xl/»ft«, 

x*y-*ttftsfT&^, :«lDNAOiti« 

II • C(D"$iDNA€ P v u KJiOQf I 
fcflK 7iy-JI//^DD*j^Aai, X * y - 

A/ttft*frfc^,ftsnfcttftci. 50100 

-^-fV^ftftfrMO. 89MhU7-*^l, 
2tB EDTA.O. 2%(W/V))7DA7 
x y - A/ 7 * - , 0, 2% (W/V) * 5/ 1/ > * 



7/-A/).fctf4 3 2tfi«*^A7JI/fCK* 

O , 95t, 5 
£DO«>ftftl»ft , **Tft» Ufc . C(0 1fV7A/ 
* 3 . 5*«97?«^7<K7Mfi** ( 1 
5 <■ x 1 5 a , 2a, * o y h ft 1 « ) C a 

- K U , 200V, 2ftfttt£*ltftU, T^-f^ 
-CJioTSK^nfc-tlDNAIftitfc. 
if^A7DUM0. 509/»t)T*JU* 

U , *»ftlf?0i*7OU-tBHDI**B 

1 «t © V y > * < r A> * ) lil/T^^tlftt 
l/fc. |^ftbtyj|/«7j<0«lttlll (50 
0 tHft ft 7 > * - «> * , 1 0 IH* ft V ^ * 0 /x , 
1IHEDTA, 0. USDS) C A n , 37t 
T-ftftftLfc. 5 0 0 0 X9, 3»IX6»I 
b fc ft , 18C7W-)ll)12Bs 7xy-A/ 

«J:tFif A^I-f A^Bf 3B€frft^ fc. C to 
«t2-7^'^T4«CliUfc«, 2 ft ft 



fl)l^y-)l/Rff10tf JlDtRNA ( 2 > 
* » it , y-JlttlC J:?T-t«0N A« 

» » * » , 3 ortiOie^cBiuit, 501 

<DS«Ufc-*«DNA (0. 2 0 9/01 ) , 
1. 5*J4>M13>Jst-Jl7?<rv-<50 
n 9 / 0 1 , M13a5^v-RV, $81 
( ft ) U107^-'J>^lllt (100 
■ M K'^-HCi (P»7. 5) , 100IH 
M0C 1 2 , 5 0 0IN NaCi ) , 1. 5tf ! 
OTEIi»(10iHh'J7-HCi ( pa 8 . 
0 ) . 1 iH EDTA) ftVUiO Klenov 
Fragaeat ( 4 unit/ a i > £ft*UT-*ft 
DNAI!tH«b, l?lttflC 3_L_iL I * tt 
*9Al/fc. d*tfc3 5 8 70t-^-l« 
ft* *£jC_R iTOKLfct) * p U C 1 8 © 
E c R I / Sma IffiClAt, * ft b fc 3 
5S7Dt-^-lltdopCaP3 5 « ft ft 
b fc . pCaP35 * S t u 

BMV R N A <& x iR c 0 N A^l?NttAO 
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1 C T ft C • At&CttfT**. 

Co********** - ( d b i c b r * y 

-X) ** <»6H> 
ft U fc • 

U-a;H-pB I N1 9 ( Bevan 6 * < 1 9 8 
4 ) lucl. Acitfa Re*. 1 2:8711-8721) 
<jr> eco R I / H I n dB»&tCCaMV©35 

870t-^-, puciB**o*y'i>*- 

^^U'tfPB I C35T«i. PB I C35€ 
Eco RITffliiT4DNA#9)t7-1?llI 
C^tmVftk S a I iy 
U , * o • g a I IT»it1rA'77-{y-i'9 
> * fj * * 35S7Dt-^-t**l/fc 
DBI CT (-E) *«*Ufc . *C, S m a I 



ft H ¥4-121200 (11) 
TWKOfcDB 1 CT ( - E ) t £ 6 C 
ECO RIU>U-€-«»bfcact?^7^-ry 
-5/3 > € fx S m a I & £ $ Eco R IS 

ttlCStfcbfcPB ! CTE€*»U. - 
CaMV<O35S7Qt-^-<D(10BttfailC8 
tt«l»»*»*»*AaK:«fcoT S t u I tit £ 

D C a D 3 5 C Eco RIQffflK T4DNA4C 

© « C S a t PJ>A-tftlDb, S a I I m 
* V Bam HICioIttlTlCtCioT, 
a«35S7Dt-$-tnDNAl)i* fc . 
C<DliriPB I CTEO S a i I / Bam H I 
*&fC»ACPB 1 CP35«-«llfc. 

HtlC. BMV RNA1, 2fi*0305EiS 
cDN Alft(d(rpBB 1 . PBB2a*lF 
PBB3 O S n a B I / E c o R Ill?€tnf 
npB I CP350 S t u I / E CO RlllttC 
«»»K«iia^^^-PB I CBR1. 

2&ff3**u*n«»bfc obsb) . 



C-4 a*J&«fc*JI'S**- (PBICBMRf 
•J-X) O ft tt (I78t©1-3) 

ll^n^CBMV RNA03' 
CONA^IAO, *A«BT£**nfc*5* 
tttflMlttnotffflfi^a^RNAon 

* - ** * u fc . 

BMV RNA1CS*ftcDNA*&ft 
PBBU X h o I«»«T4DNA*U^7- 

* n s e ft * ^ * w«*¥a*«*bfc« eco 

Riy>ft-»«>0* **C Eco R I 9)1 o 
fcfttrA/7^-f*-5>3>efr*->fc. * <Dtt * * 
RNA1 CDNAC03' £*SB9l«K<D 
Xho I»6TKO« 2 00Bl«)«ftfl»O 
p B B 1 < - 3 > *»fc . DBB1 ( - 3 ) 
RN A 1 cON ASdtrSJUtB 1/ 
E c R I**SPB I CP35 S t u I / 
E C o R iaft£9AU, 

-PBICBMRUiStt (»7Ht01 ) . 
BMV RNA2®£&&cONA*d* 



p B B 2 * P s t I a J: H t n d 1 W K ft , 
cONAIit$PUC1 8 g> P s t I ✓ H I n d 
HttCIAL RNA24>3' 
K%**bfccDNA*3fcPBB2 ( - H > * 

* fc. PBB2 < - H > H in d B W fr « T 4 
DNA#y*^-t?»«*tT*^. 

»fc b fc tt£_c_o r iyvn-ftSjui, a * K 
Eco RI«KUfcfllt^7^-ry-^a>%fT 

* o fc . 

«IS1, RNA203' £«0*a9lttK 
Hin d K 2 OOfilOk^tfiO 

PBB2 (-3) * » fc . P B B 2 < - 3 ) O 
R N A 2 CDNAIJOSJUBI/ 
E c o R II^«PBICP35 O S t u I / 
E c R I *ttK»Ab. 

-PB I CBMR2*fiabfc < ft 7 H * <D 2 > • 

BMV RNA34>££KCDNA*30 
P B B 3 » P s t I a J: O H I n d I W ft ft * 
CDNAIITIPUCI 8 P s t I / H 1 nd 
I Sfc Eft A b . RNA3 3' 
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J**K*LfccDNA*£<?DBB3 < - H ) * 
»fc. P8B3 (-H) f H t n dI0flT4 
DNA#'J>7-ifai«Rft*^ Si 8 £ ¥ IB * 

m ft: o fc « e co r i y sec 

ECO RIQ)|Lfcatil/77^y-^a>tfi 
? fc . 

R N A 3 <7) 3 ' *«<Z>*Btt»*<7> 
HJ_n d Jl*6T*«200«»<DX**»O 
PBB3 ( - 3 > * * fc • PBB3 (-3) © 
RNA3 cDNAtd S n a B I / £ c o R 
Ii)r«DB I CP35Q S t u I / E c o R I 

DB ICBMR3t«»U (I7Bf 93) . 

A. tuaefaclens a, p <j » # W » a < £ » 

1&a>NB«£ft* (O. 8%lutrient Broth, 
1 . 5 % Sac to Agar) IC^IIDH 5 aft 

(PB I CBR6l/<ttPB I CBMR^^>- 



HE§¥4-121200 (12) 
*«***) . ^IIHB101« { *\A,rt-7 
7^U'PRK2013fl»U) ft tf A^ 
tuaefacleis L BA4404*(T-DNAJR« 
t**ufcTi 773i5K*«i»* *) * « n ? 
n • a u * 3ot, 2BRfiiit < s a a . a 
Bb*:e£ST3a<Daa*eab. s e c 3 o 

T:, 2 BBBfilLt« 50tf?/^<OAt?^3/ 
VtaSnABt3E«« (318) ± C « 6 * 
abfc*»*S«b. 30t, 2 8 B * a b , 5> 
> # A> n - - m C©aD--tf»««» 

tmefaciens L B A 4 

4 0 4 *T ft * . 

B tuaefaelcns fl)»iRff»lt 

**a>aa 

Slffi^/ts ( Ulcot Una tabacui cv, Petit 
Habana SR 1 ) HTtt, BBa*bfca?fc* 
<7> » S B » £ b fc . 1. 5*J8xy*>*a 

1 • SrfO20%7>f ^A/^>€ttlit4«l« 



£ *ttB b , a*aB*fT*ofc. BB B . B B 
*T3-4§»H8fc)>L, LSI** ( » 2 * ) 
*Anfc77^fy^Vt-KB»{lt) , ft 
90a, B3 2 0«) CBB b « 26t, 8. 0 
001 ux TWJftbfc. *Jlat3Lftb*:*)*fc*r 
LS8fi« < * 2 * > OA?*:/W*#7 h ( 0 

* a aa * («> ) c »« b , ftsmoaci 

ft b te © * 4^ tmefaclena a I c A ^ fc . 

»B«»ffl T * 

A^ tuaefaclens ^ S O g /^O Jb t v ^ ^ > 
5«AB»ttfi»T30l, 2BBinCI 

( 1 20ii/») c fc . :n«i«)iiPtttt 
Taa»cfr*->fc. ii«iuj>/n(Di€ 

1 ax 1 oiC(D0t», tuaefaclens 

^fc^-zt-Minoicc x k % a » , a * 

4>aBBeB&* LSIfi* (»2«) JtCin 
litlCOtl^fc. 2 6 X , 4 6 RI»6 
7 2RI«I9. A_;_ tqaefacians * 3B ± C ft £ 



***SLS1«*«*C»b, 2 , 700 
lux T2Blfill)t. *Ba&6frU»BBb 

Ta^fc*-/*-****)±cc©BrT*BSx 

LS1«ft«if l?> 1 5 0 U 9 * *V 
4 V > ft tf 1 00^»/*e«)*A/A;-^u>^^ 
«t6LS4fii (121) 26t, 
8 . 0001QX T«2-31H«IU, b 
fc 5 - 1 0««)V3-h#««Lfc^^T*^^ 

* S W O B 0 * 1 00tf« / j<©A t?^5/>» 

* ( 5 2 5 //»/^^)t7^>»IM OOw 
9/«!0 6-^>9JI/7f->€«», ft 

t) IC OeUnoua* LS7U - £8 

Ufc. 2111, £ft»5<ac:f *Ufcttl»« 
■ ft 1 2 a 1l*ftCft±lfU* 393*75:*?- 
y^yUTIItl^ BBBBftSttlta. 

*-;**r>/*-rtT*«bfc. 

»li»^M-PB I CBRK 
P. I C B R 2 J:tFPB I CBR3CJ:^Ai-? 
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BR2«J:0BR3. * fc . »H*»ffl^^^» 
PB I CBMR1, P B I CBMR2££C7 
PB ! CBMR3CUU7'fi'>i4»«i 
HM3€fnfnBMRK B M R 2 £ & U 

o » « a « «t , *»i**/t3*6iiLfc7 

**tli:CJ:oT, * fc. 2 alfif <0?HIO» 
ff tt R N A 1 6J:?30Sdltftlt«utlC 

« 1 b ©ara^cfc^ft c * * x o b t f 1 . 2 

007RNAI1I1T««1 a & a 2 a a 



ftn¥4-12i200 (13) 

3^5^Ki^lOmRNATft6RNA4^« 

»B5R3n*«:fcttfc<. BMVOlKilCJ: 
(-) flRNA3»6l?dnUNA4« 

( Hi Her 6 , ( 1 9 8 5 )* Nature 313:66 
- 7 0 )\ ^19£lX0»S«ttU?«Ci:C^: 

«« <D# *r * o fc . 
C-1 7Dh77^K01ll 

7ah7nhfl)lllCtt, *B 1 5 - 2 0 a 

lOlSftllil^ 1 0 0 «t ti A/ ^ > tC A n fc 

i%tii/7-if*yx»R-i 0 

h) , 0. 05%vtaif-f A < 2E ft * 4> /U h > 
t«feO. 5M?>ih-^» (KOHTPH 



5.6-5.. 8Cftl!L*:*4>>ICftU* 1 5» 
ft C □ to * > £ ft < ft "3 a tf . 26t)T2R«fi 

**#fttlft€, 4-6»©Jtf-1fTiMU, 5 

o *m * a tt * c 9 t , 100x9. mm 

C > 0. 5Ma7>-h-A/ftCJ:*3«ft»* 
C-2 ^/Oynhr^^h^CDBMV R N AC 

mm 

0. 5M?>;h-iClltfc70h77^ 
ht4-6*01 0*§*'J TQ t? U >«« ft* 
2-7 (0*II»O 6 4 8 O) CIU 100 
X9, 2»««6»lT7Qh757htift, 
±»***Ute. 7oh75^hC2-1 0a9 
<7> B M V R N A t 1 0 U 9 0) t RN A 18 
»(0.5M?>ih-A',40lH C fl C i 2 ) 
€0. 7 *1D it J: < ttfl b fc ft , ft % C P E G ft 
l(40«PEQ4000, 0 . 5M?>-h- 
A/, 40iNCaC! 2 > #0. 7 all! it. IFI 



ft fc ^ b *: . *j8*<7)T«€tt)*±-Fa 
3*CbTtt>***caif* XlC30j»RII 
bfc. 100X9. 2»«<Dl6»lT7nh7 
^ahSftfcfcft. PEGt^R«(0RNA«l 
**-*fca&tlioh- pH Hioh-Ca 2 *ftft« 
(0.7MW-h-iU % 50«H C a C * 2 . 
5 0»HSMJVV, DH 8 ♦ 5) CJ:4i6K9€3 
aifitfc. 7Dh7nh«3rfO0. 71* 
ft ( 0 ♦ 2 IN KH 2 P0 2 > H« K N 0 2 , 
1iM MQSO 2 .7H 2 O.10iH 
CaCI 2 » 2Hj O. 0. UM Kh 
0 . 0 1 K M Cu 80 4 • 5H 2 0. 7M 
2 5 0 0 unit/* v -r n x * * y . 

2 0 0 (*»/rf^D5A7x=3-JU, pH6. 5) 
Cftftb. 28t, 4BRIfilUt. 
C-3 tttt Hfc')iary7Dy h»|f 

« b . T-^D7y>I»lijt. * * 3 7 O h 
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±3<DIIHttBMVKtt££££tt* $ K 11 ft c 
tit) 1kf* t IS 6 Htt € *£ b . BMV 

u fc a . »i3nitifiit Towbine <o b a 

( Towbine , ( 1 9 7 9 ) Pro. Natl. Acad. 
Sci. US* 76 : 4350-4354) C^oT« 
SfiC)(>7U> ( laiOttllOft-F , 5 U * 7 tt H ) 
C**Oft:. e^tt. -***C«HfiBMVfi 
ft* 1/ 400 CfcRUfcfc©, Z*ft<tfC7A/*l 
•J ? ^ - if T5^/HfcSr)1f^ I Q G - 

f * I O G « B ^ , NBT-BC I P * » II i: U 
fc»feK&e£?T8MV*ttS&ll<Dtttt*f7 
o fc . 

C-4 BR1«J:V2illBCe^«iAtJtl 
BR Hi^5**l/fc7Dh7^^hC^> 
73>ha-A,fcUTRNA 1 + 2 + 3 * « » 0 



»B!¥ 4-121200 (14) 

©ttttiftfrfcofc ( £ 6 H « BRHil) * 

£ ft , RNA2 + 3«IE7RNA1 + 2 + 3« 

lE^niso^iidff^ittt^nit:. rna 

1*&tttt*CRNA2 + 3<D*esai/ft:«& 
C *> , RNAU 2 + 3^aiti^i0fi5 

£ * 5 BR 1 RftTttf ^TOIiBTSi^ 1 

BR2II»5IIIK7Q h77^hlC^> 
t:hD?3J*UfcRNA1 +3€*«bfc«SC 
* . ^ii^I (2aSdl) * Hi * n fc ( * 
9 B , B R 2 * A/ ) . RNA2*t*ae*C 
RNAn3(0ft€»lLfc|§Ct>, RNA1 
+ 2 + 3 e«»OtS^iflfiflE^)^16iaitf 
7oh77ahrtT6«anfcC^8, BR2 
ItTttf ^TOlBTS^0r2aidRtfXS 



BMRrft92^^3»6IHtt7a H75 
^hCy>ehDT§«lfcRNA«»il/fc # 

OeS* 3' SSOSflRfltt c to 

PB 1 CBMR^n-*»^TRNA1<0 
cONAf lAltBMR UBIIbt7Q h 
777hCRNA2+3«»«Ufcl6C^ 
RNA 1 + 2 + 3««lbtldtnS80»« 
Ifiltfttibdn, i fc , BMR 2CRN A 1 + 

3*ft«b*:«dc**ifcff6Jt#*tti*nfc 

(HOB, BMR^^) . BMRHKtt 

BMR 2Ttt, iiy;A*cixantRNA 
nU<ttRNA2(DcDNAOI?ltt«H« 
9-f*;i«)««C**fc1 a 

It* 9 * IXIlCftHKttfTn: 



sail 3. mi»^n7ah77xnc«tf 

A.ikiRNA3i?^^-pBTGUS ft 
S (948) 

BMV RNA3(D|?^^-DBTF3t 
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